A synthetic miniprotein that binds specific DNA sequences by contacting both the major and the minor groove.
Attachment of a slightly modified basic region of a bZIP protein (GCN4) to a distamycin-related tripyrrole provides a bivalent system capable of binding with high affinity to specific DNA sequences. Appropriate adjustment of the linker between the two units has led to a hybrid that binds a 9 base-pair-long DNA site (TTTTATGAC) with low nanomolar affinity at 4 degrees C. Circular dichroism and gel retardation studies indicate that the binding occurs by simultaneous insertion of the bZIP basic region into the DNA major groove and the tripyrrole moiety into the minor groove of the flanking sequence. Analysis of hybrids bearing alternative linkers revealed that tight, specific binding is strongly dependent on the length and nature of the connecting unit.